Ultrasonic videodensitometric analysis of two different models of left ventricular hypertrophy. Athlete's heart and hypertension.
Absolute or relative increases in intramyocardial fibrosis accompany hypertrophy development in human hypertension. Myocardial texture analysis of two-dimensional echocardiographic gray-level distribution has been shown to identify alterations attributed to abnormal collagen content in several conditions. Therefore, this echocardiographic tool might help to identify those hypertensive individuals with abnormal interstitial collagen deposition, a condition that may promote and/or aggravate morbidity in this group of people who are at high risk for cardiovascular events. We compared male essential hypertensive subjects who had marked cardiac hypertrophy (left ventricular mass index adjusted for height > 2 SD of mean of control group) (group 1) with normotensive elite veteran athletes who had comparable cardiac hypertrophy (group 2) and sedentary normotensive subjects as controls (group 3). The groups (n = 14 each) were matched for age (+/- 2 years) and sex. We analyzed echocardiographic digitized data quantitatively by means of a calibrated 256 gray level digitization system to calculate midseptal and midposterior end-diastolic and end-systolic mean gray levels and to derive the so-called cyclic variation index, ie, the percent mean gray level variation during the cardiac cycle. Echocardiographic parietal and septal thicknesses and masses were evaluated according to the Penn convention. Left ventricular mass index (adjusted for height) overlapped between groups 1 and 2 (187.1 +/- 17.5 and 181.3 +/- 19.3 g/m, respectively; P = NS), whereas it was obviously smaller in control subjects (93.1 +/- 18.6 g/m; P < .001 for both). According to inclusion criteria, both septal and posterior wall thicknesses were comparable in athletes and hypertensive subjects, and they were higher than in the control group (P < .0001). The hypertensive subjects showed a significantly lower cyclic variation index than the control and athlete groups for both the septum (P < .001) and posterior wall (P < .001); no statistical difference was found between athletes and control subjects for this parameter. In conclusion, abnormalities of two-dimensional echocardiographic gray-level distribution are present in hypertensive hypertrophied individuals but seem unrelated to the degree of echocardiographic hypertrophy as such. An altered collagen network distribution or a decrease in capillary distribution in severe myocardial hypertrophy, secondary to pressure-volume overload in hypertension with other yet unknown mechanisms, could help to explain our findings. Further work is needed to establish the prognostic, clinical, and therapeutic implications of these findings.